Excitation-contraction coupling in isolated locomotor muscle fibres from the pelagic tunicate Doliolum which lack both sarcoplasmic reticulum and transverse tubular system.
In the locomotor muscle of the pelagic tunicate Doliolum, both the sarcoplasmic reticulum (SR) and the transverse-tubular (T-tubular) system are absent. The mechanism of excitation-contraction (E-C) coupling was studied in single muscle fibres enzymatically dissociated from Doliolum denticulatum. Whole cell voltage clamp experiments demonstrated an inward ionic current associated with membrane depolarisation. This current was blocked by 5 mmol.l(-1)Co(2+), a calcium current blocker, and suppressed by nifedipine, a specific L-type calcium channel blocker. An increase in the external K(+) concentration to 200 mmol.l(-1) (K(+)-depolarisation) induced a rise in the intracellular Ca(2+) level detected with fluo-3, a Ca(2+)-sensitive dye. However, when 5-10 mmol.l(-1) Co(2+) or 10-15 micro mol.l(-1) nifedipine was present in the external solution, K(+)-depolarisation did not induce a rise in the intracellular Ca(2+) level. Externally applied 5-10 mmol.l(-1) caffeine or 20 micro mol.l(-1) ryanodine had no effect on the intracellular Ca(2+) level. K(+)-depolarisation induced a rise in the intracellular Ca(2+) level in the presence of caffeine or ryanodine. Replacement of external Na(+) with Li(+) increased intracellular Ca(2+) levels. Our results show that contraction of the locomotor muscle in Doliolum is solely due to the influx of Ca(2+) through L-type calcium channels, and that relaxation is due to extrusion of Ca(2+) by Na(+)/Ca(2+) exchange across the sarcolemma.